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Background
Breast cancer is one of the major public health issues affecting females worldwide, and the age of patients is becoming younger [1e4] . With continuous advancements in cancer treatment, patients with breast cancer can expect to significantly extend their lifespan with surgery and chemotherapy. However, losing part of or the entire breast through surgery, including breast conserving surgery and mastectomy, may lead to new problems during the recovery period. Significant negative effects impacting self image and the mental status of patients may develop, and eventually decrease their quality of life [3,6e8] .
Nowadays, breast cancer patients often choose not to undergo reconstructive surgery for various reasons, such as the tough recovery time, financial status, and physical condition [5] . In these instances, external breast prosthesis (EBP) has become an effective alternative for patients [4, 7, 9] . Among western countries, up to 90% of women use an EBP after surgery [5, 10] , and the related service provided tends to be very effective. However, there are still some patients refusing to wear prosthesis, and even though they have an EBP, they will not always use it for various reasons.
In China, only 60% of patients wear breast prosthesis after mastectomy. Thus, the aim of this study was to review relevant literature systematically, to describe and analyse the factors which influence utilization of EBPs among breast cancer patients, and finally to promote the use of EBPs in Chinese breast cancer patients in order to enhance their quality of life.
Methods
Search strategy
Literature searches were conducted in Wanfang, CNKI, and PubMed to identify relevant articles published in both Chinese and English up to October 2014. The phrase "external breast prosthesis" in Chinese was used to search titles, abstracts, and keywords to find articles in Wanfang and CNKI electronic databases. Synonyms and related terms for external breast prosthesis were combined and used for searches performed in PubMed. All synonyms used are listed in the search syntax (see Table 1 ). No restrictions or limitations were used in the initial search in order to ensure that all related articles were included. Additional references were subsequently extracted from the bibliographies of all included articles and reviews.
Search selection
Eligibility criteria
The definition of an external breast prosthesis (plural: prostheses) was a synthetic breast or part of a breast that appears real when worn in a bra or under clothing. Studies included in the review met the following criteria: 1) any article published before October 2014; 2) any study with an emphasis on external breast prostheses; 3) any study design; 4) articles in Chinese or English. Exclusion criteria were the following:
1) any study related to breast implant prosthesis; 2) empirical articles due to the absence of evidence.
Study screening and data extraction
Titles and abstracts were screened by one researcher for relevance based upon the eligibility criteria of language, external breast prosthesis, and recorded as potentially relevant (n ¼ 18) or excluded from the review because they did not meet inclusion criteria. Fifteen complete articles published in journals were obtained, and articles were written in English (n ¼ 12) and Chinese (n ¼ 3). Additional references in English (n ¼ 3) were obtained from the bibliographies. Data were extracted by one reviewer and checked by a second. Items extracted were the following: first author, year of publication, nationalities of researchers, study design, data source, participants, and factors influencing utilization or satisfaction of external breast prosthesis ( Table 2 and Table 3 ).
Data analysis
Due to the heterogeneity in study design and outcome indicators, qualitative analysis was applied in this study rather than meta-analysis. The six main factors influencing utilization of external breast prosthesis identified through data extraction were the following: reconstruction, comfort, appearance and occasional limitations, cost, psychological issues, and supportive information. The study described and concluded research results based on these six factors.
Results
Results of database searches
The selection process for the identification of articles pertaining to the utilization of external breast prostheses is shown in detail in Fig. 1 . Initially, 50 articles in English and 35 in Chinese were screened based on the eligibility criteria. After evaluation, 15 papers in English and three in Chinese were included in the study. i n t e r n a t i o n a l j o u r n a l o f n u r s i n g s c i e n c e s 2 ( 2 0 1 5 ) 2 1 8 e2 2 4
3.2.
Description of relevant studies
Relevant studies were published more frequently by countries other than China (15 vs. 3 respectively; Fig. 2 ). Studies had been conducted by scientists from Australia (n ¼ 6; 43.8%),
and Brazil (n ¼ 1). Study design was diverse. All Chinese references included cross-sectional studies, whereas English references included cross-sectional (n ¼ 8), non-randomized concurrent trial (n ¼ 2), randomized crossover (n ¼ 1), beforeeafter trial (n ¼ 1), caseecontrol (n ¼ 1), block design (n ¼ 1), and cohort studies (n ¼ 1).
The distribution of English studies over time demonstrated that interest in patient utilization of EBPs increased since the mid-90s (1995e2000, n ¼ 3; 2001e2005, n ¼ 4; 2006e2010, n ¼ 5; 2011 to October 2014 (only 46 months), n ¼ 3). However, Chinese studies were only undertaken during the years of 2008e2010. Although an increasing number of studies have been conducted, EBP is still an area of patient care for which minimal information or research is available [11] .
3.3.
Factors influencing utilization of EBP
Reconstruction
The factors leading patients to choose EBP or undergo reconstructive surgery were investigated. Patients who wore EBP and those who had undergone breast reconstruction often had different outlooks [4,5,12e14] . A negative disposition was not observed with either decision, and all patients were reported to be satisfied with their body image and lives [4, 13] . In general, patients who had chosen reconstructive surgery placed more emphasis on the importance of the breast in their own body image and sexuality [12, 13] . These patients were typically younger or they desired to appear in public with a more natural look [12, 14, 15] . In contrast, lack of relevant information, lack of family support, fear of complications, and the perception of being too old for surgery were all factors influencing patients to choose EBP instead of reconstruction [5, 13] . Such issues were not examined in any of the Chinese articles.
Comfort
Comfort emerged as one of the main factors influencing utilization and satisfaction of the EBP in patients [4,5,10,11,15e19] . Comfort was most influenced by the weight and material of the EBP. The weight of the EBP primarily caused shoulder pain. Therefore, patients were generally more satisfied with a lightweight prosthesis compared to a basic model. The most popular material for EBPs, silicone, made the EBP hot in summer and cold in winter. Patients also mentioned that they sweat when wearing the EBP in summer and that the sweat and the EBP would produce sound [10, 11, 15, 19] . Moreover, some patients wearing adhesive EBPs developed a severe skin rash underneath the skin strips [15, 19] . Such issues were not discussed in any Chinese article. 
Factors Reasons Article
Reconstruction ➢ In the area of sexuality, the reconstruction group placed more emphasis on the importance of the breast than the prosthesis group.
1
➢ The majority of women in both the prosthesis (77%) and the reconstruction (87%) groups were either very satisfied or satisfied with their method of restoring post-mastectomy breast appearance.
1y10
➢ Younger women are more likely to have this surgical procedure. 1y2y3 ➢ Reasons not to choose: not essential for physical well being; not essential for emotional well being; did not want anything unnatural in the body; risk of surgery; too old to undergo surgery. 2y3y13y15 ➢ Reasons to choose: be rid of external prosthesis; be able to wear different types of clothing; to regain femininity; to be whole again; greater concern about their physical appearance and greater annoyance with the limitations of prosthesis use 
Appearance and occasion limitations
Appearance and occasion limitations also influenced the utilization and satisfaction of the EBP [4, 5, 10, 11, 13, 18, 19, 21] . Patients expressed dissatisfaction with the appearance of EBP because it was unnatural looking [4, 5, 11, 18, 21] . In addition, some patients experienced some limitations when wearing the prosthesis and found the EBP to be especially inconvenient when they were purchasing clothes, swimming, or Fig. 1 e Selection process. Literature searches were performed in PubMed, Wanfang, and CNKI to identify relevant articles published in English and Chinese. Fig. 2 e Distribution of materials according to country. Articles used for analysis are graphically represented according to the country in which the study was performed. 
sunbathing [21] . However, most patients were satisfied with the appearance of their EBP, especially those with customized or adhesive prostheses [5, 13, 19] .
Cost
Cost was also a factor found to influence utilization and satisfaction of the EBP [4, 5, 7, 11, 18, 20, 21] . Most patients chose a cheaper EBP instead of a comfortable model due to their financial situation [4, 5, 7, 11, 18, 21] . Some patients even delayed replacement of a prosthesis [4] , or refused to replace it because of insufficient funds [21] . Cost of the prosthesis was therefore a significant factor influencing not only the choice of the prosthesis but also satisfaction with it. The existence of a government fund was considered to be an option to eliminate the influence of cost [5, 20] .
Psychological issues
Patients in all Chinese studies and three additional English articles exhibited some psychological distress over the use of prosthesis [5e8, 11, 15] . Patients felt that their body image was abnormal even though they wore the EBP or that wearing prosthesis would remind them of the cruel reality of having lost a breast. Other patients regretted not having undergone reconstructive surgery following the mastectomy [11] . Inadaptability to the circumstances further reduced their satisfaction with the prosthesis, and vice versa. Patients were also found to suffer other severe psychological consequences, such as fear and anxiety of awkward moments, which also negatively influenced utilization of and satisfaction with the EBP.
Supportive information
Knowledge of EBPs was found to influence patient use. The lack of relevant information was associated with a decreased frequency of utilization of EBPs in patients with mastectomy [4, 7, 8, 10, 11, 18, 21] . Interestingly, all studies revealed that some patients never received any information about EBPs before or even after surgery. One article clearly outlined target information requested by patients, such as where to purchase EBPs, expectations for the EBP, the fitting experience of other patients, maintainence, cost, and type [11] .
Discussion
As the two most common approaches helping women rebuild their breast(s) following mastectomy, prosthesis and reconstruction share the same functions and expectations for patients. However, little is understood concerning why patients choose an EBP or undergo reconstructive surgery following mastectomy. The major goal of the study was therefore to analyse the factors influencing utilization and satisfaction with EBPs as reported in the currently available literature. Due to the heterogeneity of study design and outcome indicators, qualitative analysis was employed in this study rather than meta-analysis. Based on the existing references, reconstruction, comfort, appearance, cost, mental status, and information were the main factors influencing choice of treatment options by patients. The number of relevant studies published in other countries is five times the literature published in China with most articles written by Australian scientists. This result indicates that service for patients wearing EBPs has been well developed and/or is of concern in Australia. In terms of content, investigators in other countries undertake deeper and more expansive studies, while most Chinese studies merely comment on the mental status of the patients. One potential reason may be that Chinese nurses have not yet realized the importance of EBPs and do not emphasize on development of services for this group of patients.
Several studies have shown that there is no difference regarding quality of life between patients whether they choose to wear an EBP or not after mastectomy. However, these studies were undertaken in the 90s. In more recent studies, an increasing number of patients complain about body image. Body image as a growing concern among patients can be attributed in part to the trend of younger age among breast cancer patients, and thus, an increasing number of younger patients or patients who want to remain socially engaged tend to undergo reconstructive surgery to improve their body image. Some older patients in contrast refuse both reconstruction and the EBP because they think it is unnecessary. This perspective currently exists among Chinese patients due large part to cultural issues, and this may be one of reasons that use of the EBP in China is much lower than in other countries.
Although the findings in many studies indicated that discomfort and the unnatural appearance of the EBP could influence utilization, improvements in the design of EBPs has somewhat eliminated these factors as potential issues for patients. During the past decades, manufacturers have created a variety of new types of EBPs, such as adhesive and customized prostheses, which make them more comfortable and more natural looking.
However, newer technology translates into more cost to the patients, which is another critical factor affecting utilization and satisfaction with EBPs. Research has shown that cheaper prostheses may be uncomfortable, causing shoulder, neck, and back pain, or may not give the desired natural look. Patients may still insist on choosing cheaper models and furthermore do not replace the prosthesis even though replacement is recommended every 2e5 years. In spite of the fact that some governments provide special funds for breast cancer patients, lack of consistency, difficulty of the application process, a long timeframe for application, and the uncertainty of the outcome still remain. So far, no government financial assistance for breast prosthesis in China exists. The frequency of utilization of EBPs in China may be lower than in other countries for this reason.
In addition, several studies revealed that surgeons only provide information to patients concerning reconstruction rather than EBPs for a number of reasons. Even for those patients who have received information from medical staff before surgery, the information is often forgotten because of the inappropriate timing and method of delivery. Thus, nurses may play a critical role in the education of patients on EBPs particularly if they focus on the time, the environment, and the method of delivery so that patients are better prepared physically, mentally, and economically.
Several factors, such as inadaptability to the EBP and the decision to undergo reconstructive surgery, are difficult to alter in order to increase utilization and satisfaction with the EBP. Some issues, however, could and should be improved to make patients aware of the importance of wearing the EBP. Efforts to improve this aspect may be especially valuable in China as breast cancer increasingly affects more and younger patients. Thus, in order to initiate improvement, investigators must rigorously examine the current status of patients wearing EBPs after mastectomy so that clinical nurses may have the opportunity to help to improve and to solve both the physical and psychological problems patients may face when they lose a breast.
Conclusions for the use of EBPs in this study are potentially limited by several factors. In most references reviewed here, cross-sectional studies had been conducted. Furthermore, although literature searches were performed as broadly as possible, the number of relevant articles identified was indeed small but reflects the level of concern for the quality of life aspect of EBPs worldwide. Finally, many articles were written by Australian scientists, and some of studies were even conducted by the same author or based on the same data. Thus, the number and origin of articles available may influence the accuracy, comprehensiveness, and quality of this systematic review.
Conclusion
This study investigates the main factors influencing utilization and satisfaction with EBPs in patients with mastectomy. The results indicated that prosthesis related service has improved significantly in several countries and especially in Australia. Some issues however require further resolution. Of the six main factors influencing EBP use, cost, comfort, appearance and supportive information could be improved while the psychological status of the patient and their decision to undergo reconstructive surgery has not. Although the number of breast cancer cases per year is increasing at a much higher rate in China relative to the average number globally, relevant studies on Chinese patients are lacking. Thus, further studies should be undertaken in China in order to develop relevant service in order to eventually improve life quality of patients.
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